Factors regulating sperm capacitation.
Capacitation is broadly defined as the functional modifications rendering sperm competent to fertilize, encompassing the ability of the sperm to bind the zona pellucida and subsequently undergo the acrosome reaction, hyperactivated motility, and the capacity to fuse with the oocyte. Although discovered in 1951, research over the past 15 years has considerably clarified the mechanisms leading to capacitation. The purpose of this review is to discuss the challenges of studying capacitation and to summarize recent notions regarding its regulation. Of particular interest is an atypical soluble adenylyl cyclase that is stimulated by bicarbonate to activate protein kinase A and drive sperm protein tyrosine phosphorylation. The identities of the phosphorylated sperm-protein substrates and the kinase(s) responsible for their tyrosine phosphorylation have fostered major questions regarding this pathway. Recent investigations, however, have made exciting advances toward resolving these queries. Advanced proteomic approaches have revealed the tyrosine phosphorylated substrates to be implicated in a diverse range of cellular activities. SRC tyrosine kinase is a particularly interesting candidate as the mediator of the protein kinase A-driven sperm protein tyrosine phosphorylation. Future studies are merited to fully characterize additional signaling mediators such as phosphatases and other kinases that may be involved, to elucidate the functional importance of the tyrosine phosphorylation on those particular substrates and to appreciate the differences that may exist among species.